Internet voting (i-voting) is often discussed as a potential remedy against declining turnout rates. This paper presents new evidence on the causal effect of i-voting
and Switzerland. Further, many citizens continue to view online elections favorably, and arguments in favor of i-voting continue to be frequently made by both journalists and politicians (see e.g. Castella 2015 , Goodman 2014 , Hall 2015 , Milic, McArdle & Serdült 2016 ). There are several reasons. In a world where people shop, date, and bank online, paper-and-pencil elections appear somewhat archaic. Online elections promise increased speed, efficiency, and accuracy in terms of the vote counting, but also increased accessibility for the disabled and elderly. And, perhaps most importantly, many continue to argue that i-voting increases turnout, if maybe not to the phenomenal rates suggested by some in the early days of i-voting (Pammett & Goodman 2013 ).
Given that discussions about i-voting are likely to stay with us in the foreseeable future, academics should provide policymakers and the general public with evidence regarding the pros and cons of i-voting. Clearly, i-voting raises security issues, making it important that computer scientists investigate the risks associated with voting online and how they can be tackled (see e.g. Simons & Jones 2012) . The main contribution political scientists can deliver is evidence regarding the turnout effect of i-voting. How large a turnout increase can we expect if i-voting is introduced? Or can we even expect any?
Existing evidence points in different directions. Some have found large turnout increases, others more moderate ones. Still others found no turnout effect at all, thus questioning one of the key justifications for i-voting. However, the lessons that can be drawn from existing studies are limited due to methodological problems. In this study, we present new evidence on the effect of i-voting on turnout, drawing on i-voting experiments conducted in two Swiss cantons: Geneva (2003-ongoing) and Zurich (2005 Zurich ( -2011 . These two cases offer an advantageous setting to learn about the causal effect of i-voting on turnout. That said, they notably constitute difficult terrain for i-voting. In both Geneva and Zurich, i-voting was introduced in the presence of postal voting, which decreases chances for an i-voting turnout effect. Still, this setting allows us to test some of the more optimistic claims regarding i-voting's ability to increase turnout.
Empirically, we exploit federal legislation that limited the number of citizens allowed to take part in i-voting trials and thus created a situation resembling a natural experiment, with some of Geneva's and Zurich's municipalities taking part in trials and others not.
The resulting within-canton variation in the availability of i-voting allows us to circumvent many of the challenges to causal inference prevalent in previous studies. Drawing on difference-in-differences (DID) estimation, we find that the introduction of i-voting did not affect turnout in the Swiss cantons of Geneva and Zurich. Implications for policymaking as well as future research are discussed in the conclusion.
Existing Evidence
The effect of i-voting on electoral turnout remains an open question. Several existing studies have examined the nexus between i-voting and turnout, but the conclusions vary dramatically from study to study. Some have come to highly optimistic conclusions. For example, Spada, Mellon, Peixoto & Sjoberg (2015) analyze an i-voting experiment in the context of a budget referendum in Brazil and find that i-voting increased turnout by more than 8 percentage points. Solop (2001) comes to a similarly optimistic conclusion regarding the previously mentioned i-voting experiment in the context of the 2000 Arizona Democratic Primaries. Other studies report much smaller but still significant effects. Trechsel & Vassil (2010) , for example, estimate that the availability of i-voting increased turnout by 2.6 percentage points in Estonia's 2009 local elections. Still others found no turnout effect at all. Bochsler (2010) , for example, concludes that i-voting did not raise turnout in Estonia's 2007 national elections, whereas Segaard, Baldersheim & Saglie (2013) conclude that i-voting did not affect electoral participation in Norwegian local elections.
A possible explanation for the disparate findings is that i-voting's effect on turnout depends on contextual factors, such as election salience (Karp & Banducci 2000) . However, the lessons that can be drawn from existing studies are limited because most suffer from at least one of three methodological problems. First, several existing studies draw inferences based on survey items asking voters whether the availability of i-voting increased their chances of participating (e.g. Trechsel & Vassil 2010 , Spada et al. 2015 , Gerlach & Gasser 2009 , Nemeslaki, Aranyossy & Sasvári 2016 . However, subjective impact evaluations are problematic because voters may not be the best judges of the causes of their own behavior.
Second, many existing studies focus on pilot projects (e.g. Solop 2001 , Spada et al. 2015 , Segaard, Baldersheim & Saglie 2013 . The reason is obvious: the number of cases that have a prolonged experience with i-voting is small. That said, there are good reasons to believe that the findings from pilot projects may not replicate in the longer run. Ivoting requires voters to engage with new security measures, and voters may be unwilling to pay the cost to learn the new system for a one-shot event (Hall 2015) . The bias in pilot projects may also run the other way. I-voting pilots tend to catch unusual media attention and are often actively promoted by the authorities who try to alert voters to the new mode of voting, which may increase voters' willingness to get involved (Gibson 2005) .
Finally, turnout is driven by many factors other than i-voting. Thus, it is tricky to determine whether changes in turnout should be attributed to the shift to i-voting or to other factors. Consider Norris's (2005) We contribute to the literature with a new analysis of the turnout effect of i-voting trials in i-voting trials in two Swiss cantons, Geneva and Zurich. Both cases under study constitute difficult terrain for i-voting. This is because fully generalized, automatic postal voting, whereby voters are automatically mailed their ballot papers and can return them by post, was introduced in both cantons in the mid-1990s before i-voting experimentation started in Geneva (2003) and Zurich (2005) , respectively (Luechinger, Rosinger & Stutzer 2007) . We cannot thus draw inferences regarding i-voting's turnout effect in a more "standard" setting where otherwise only the traditional voting at the polling station is possible. Still, we can test some of the more optimistic expectations regarding i-voting's ability to increase turnout (see below). Furthermore, the trials in the cantons of Geneva and Zurich offer an unusually advantageous setting to draw robust causal inferences. In both Geneva and Zurich i-voting was made available on a regular and extended basis, thus circumventing the ubiquitous pilot project problem. Further, in both Geneva and Zurich federal legislation limiting the share of a canton's voters taking part in i-voting trials created a natural experiment-like setting, with some municipalities participating in trials involving federal referendums and others not. The resulting variation allows us to make within-canton comparisons of actual turnout rates across municipalities that all vote on the same issues (federal referendums). This has important advantages in terms of causal identification since by design, most potential confounders can be held constant. By observing the same administrative units over time (municipalities), we can eliminate potential confounding due to unobserved local-level variables, such as local political culture. On the other hand, by observing the same units voting on the same issues, unobserved election-specific factors can be held constant. This set-up allows us to estimate turnout effects that are not vulnerable to many of the threats to causal inference in previous studies.
Existing work on i-voting's effect on turnout in Geneva and Zurich has come to varied conclusions, but none has fully exploited the favorable setting in terms of causal inference.
An early study by Serdült & Trechsel (2006) found that i-voting increased turnout in the canton of Zurich. However, Serdült & Trechsel's findings base on subjective impact evaluations while also falling prey to the pilot problem.
2 A recent, more sophisticated study of the Genevan i-voting trials comes to contrary conclusions (Sciarini, Cappelletti, Goldberg, Nai & Tawfik 2013) . Focusing on actual turnout rates over a long time span, Sciarini et al. find that the introduction of i-voting had no effect on turnout in the canton of Geneva, controlling for district population, age structure, female share, and the type of vote. However, some doubts remain since Sciarini et al. did not make full use of the potential to account for unobserved confounders. Our research design innovates by removing threats to causal inference emerging from all unit-and election-specific confounders, as well as smoothly changing dynamics. 3 Sciarini et al. introduce crossed random effects for districts and referendum days, but this invokes the strong assumption that the availability of i-voting is uncorrelated with unobserved unit-and timespecific factors (Wooldridge 2010, pp. 289-290) . In contrast, we use fixed effects for both municipalities and referendum days, which effectively removes confounding due to unit-and time-specific variables. In sum, optimists would expect that i-voting increases turnout even in the presence of postal voting because it further reduces the transaction costs implied in voting.
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A second argument offered by some proponents is that i-voting increases the attractiveness of voting. According to this line of thinking, traditional paper-and-pencil forms of voting are increasingly seen as out-of-date, especially among the wired younger generation. Moving elections online is expected to raise the appeal of voting, and create a turnout effect due to the "pull" of the Internet (Gibson 2005 , Vassil & Weber 2011 .
Again, if true this would suggest that i-voting increases turnout even in the presence of postal voting.
However, there are good reasons to be skeptical about i-voting's superior ability to 4 In Switzerland, online votes must for safety reasons be submitted by noon on the day before election or referendum votes. The logic is that this would allow online voters enough time to cast another vote at the polling station if evidence emerged that the system was hacked.
5 In Switzerland, some municipalities provide pre-stamped postal ballots, while others do not.
6 Depending on the implementation, i-voting may also decrease information costs, for example by providing relevant information (e.g. the names of candidates) or by providing an automatic reminder of upcoming elections because voters are sent security keys before the election. Postal voting offers similar benefits.
raise turnout. Both i-voting and postal voting allow voters to cast their vote remotely, and thus offer similar convenience. I-voting may offer some additional advantages, but for many voters the additional convenience offered by i-voting is small and it may well not be big enough to entice additional voters to the polls (Norris 2005 , Sciarini et al. 2013 ).
Initial evidence in this direction may come from the fact noted below that the majority of (residential) voters in both Geneva and Zurich continued to vote by post even if they had the opportunity to vote online.
Furthermore, the assumption that voters flock to the polls due to the appeal of new technology involves a rather high dose of 'blue sky' cyber optimism, especially in terms of its mid-and long-term expectations. It may be that curiosity plays a role in the initial phase when i-voting is introduced, not least given the high levels of media attention that tend to accompany pilot trials. But such effects appear unlikely to persist.
Finally, proponents of i-voting often overlook the implications of security concerns.
The transmission of ballots via the Internet raises fears of third party manipulation (e.g. of elections is absolutely crucial. One of many reasons is that a lack of confidence in the integrity of elections is likely to decrease turnout. If voters come to the conclusion that their vote will not make a difference, they have few incentives to participate (Birch 2010 , Gerber, Huber, Doherty, Dowling & Hill 2013 , Norris 2014 . In an extreme case, concerns about the integrity of elections caused by i-voting could therefore even decrease turnout. Luckily, this danger appears to be theoretical, at least in the cases we analyze.
Existing survey evidence suggests that while many Swiss citizens have concerns related to the security of online ballots, there are no signs that they have lost confidence in the integrity of elections altogether (Milic, McArdle & Serdült 2016) . That said, security concerns also raise a lesser danger. Given that concerns about the security of online elections are widespread, i-voting may not reap its full potential in terms of increasing turnout. Trechsel & Vassil (2010) , for example, show that citizens who distrust online ballots are unlikely to cast their votes online. Thus, some citizens may shy away from i-voting even if they see it as more convenient.
In sum, then, i-voting's ability to raise turnout in the cases we analyze, where ivoting was introduced in the presence of postal voting, is uncertain. Before we turn to the research design and the empirical evidence, the next section gives a short overview of the Swiss Internet voting roll-out.
Internet Voting in Switzerland
Switzerland's approach to i-voting is best described as cautious and strongly shaped by its decentralized structures (Gerlach & Gasser 2009 , Mendez 2010 ). In the initial phase, i-voting experimentation was limited to three cantons: Geneva, Neuchâtel, and Zurich.
In the spirit of a decentralized approach, each of the three pilot cantons developed its own i-voting system. However, in effect Geneva's and Zurich's solutions are highly similar:
Voters access the i-voting web page, enter the personal identification codes that they have been previously mailed, and vote. In contrast, Neuchâtel's i-voting solution is embedded in a larger e-government portal that allows for a broader range of state-citizen interactions, including the filing of tax reports and other administrative tasks. Importantly, to get access to this portal and hence the possibility to i-vote voters must physically identify themselves at the local administration. This additional burden makes i-voting less con- Finally, as noted above, for national-level trials involving residents the share of voters eligible to vote online has been limited to a maximum of 20% of those residing in a canton (30% since 2012). This limitation aims to control the risk associated with i-voting trials (manipulation etc.) (Pammett & Goodman 2013, p. 21) . Notably, the federal limitation did not have larger implications for Neuchâtel. The required extra step of signing up for i-voting allows the authorities to cap voters' access to i-voting if necessary. Thus voters from across the canton were allowed to participate in the trials. The resulting lack of between-municipality variation in i-voting availability renders the case of Neuchâtel less suited to our purposes. In contrast, the cantons of Geneva and Zurich, where voters are automatically sent their online ballots, both had to take action. Specifically, they both chose to limit the number of municipalities participating in the trials. This led to the natural experiment-like setting that we exploit. According to the administrators, trial municipalities were selected in a way that maximizes balance across regions and on a number of socio-demographics, including wealth, urban/rural, and political leanings. Finally, a short note on the popularity of the online voting channel. Among Swiss residents, the rate of votes cast online tended to hover around 15% and 20% in Geneva and Zurich, respectively, after initially higher rates around 30% probably due to a novelty effect. Given the added burden of registration, the adoption rate has been somewhat lower in Neuchâtel (approximately 10% in recent years, up from 3% in the initial years). In all three cantons postal voting always remained possible and, interestingly, was clearly more popular than i-voting. In Geneva, for example, approximately 80% of votes cast were postal votes. In Zurich and Neuchâtel, the respective figures are 70% and 85%.
Meanwhile, only 5-10% of all votes were cast at polling stations. As argued above, the continued popularity of postal voting suggests that few residential voters see big differences between i-voting and postal voting in terms of convenience. That said, i-voting proved significantly more popular among expatriates, with adoption rates generally in the 9 An important reason for the small number of times Geneva offered i-voting on a broader basis is that separately scheduled lower level votes constitute a relatively rare scenario because regional and local authorities want to profit from federal votes' generally higher mobilization potential.
range of 50% and 70%, depending on the canton (Serdült, Germann, Mendez, Portenier & Wellig 2015) .
Data and Methods

Research Design
This study aims to establish the causal effect of the introduction of Internet voting in the Swiss cantons of Geneva and Zurich on voter turnout in federal referendums. Ideally, we would measure the difference in turnout rates under i-voting and no i-voting for the same units and the same referendums. Since this is not possible, we need to impute a credible counterfactual. As noted above, i-voting was constrained to selected municipalities in both Geneva and Zurich. This allows us to exploit variation in the treatment assignment (i.e. i-voting) and the outcome (i.e. turnout in federal referendums) across both municipalities and time and estimate the difference-in-differences (DID) (Ashenfelter 1978 , Card & Krueger 1994 . Our design is robust to unobserved confounders that are fixed over time, time-specific, or smoothly changing.
DID estimation implies that we compare the difference in the outcomes for treated units before and after the treatment to the same difference for control units. In other words, the change in the outcomes of untreated units before and after the intervention is used as a counterfactual for the respective change for the treated units. A fundamental upshot of DID estimation is that by design DID takes care of unit-level confounders that are fixed over time. In principle, many of the possible confounders, including local political culture, socio-economic strata and rural/urban status, vary minimally over reasonably short time spans. Moreover, DID automatically accounts for time-specific confounders (common shocks). This is an attractive property too: turnout in federal referendums varies widely depending on the issue(s) at hand. DID removes any possible bias due to differential levels of mobilization across referendum days, as long as treated and untreated municipalities are equally affected.
Like any other observational design, DID relies on a strong identification assumption:
In the absence of treatment, differences between treated and control units should have remained constant over time (Keele & Minozzi 2013) . This is commonly referred to as the parallel trends (or parallel paths) assumption. While we provide evidence that this assumption is plausible in the two cases at hand below, we weaken it by accounting for municipality-level quadratic time trends. This in addition controls for unobserved smoothly changing confounders, such as slow changes in the socio-economic composition of a municipality. In alternative models, we also directly account for a number of possible confounders. The results remain the same.
We estimate separate models for Geneva and Zurich and do not consider municipalities from any other canton. We do this for two reasons. First, to minimize potential confounding. Cantonal authorities often schedule regional votes simultaneously with federal referendums. This can imply problems if cantonal votes lead to higher levels of mobilization. By looking at each canton separately, we ensure that the effect estimate is not biased due to differential mobilization levels across cantons as a result of cantonal votes. 10 Second, while the i-voting solutions in Geneva and Zurich are similar, there may be small differences regarding implementation and/or differential trust in the security of the systems. Considering each canton separately improves homogeneity of treatment.
Formally, we estimate the effect of i-voting on voter turnout using two-way fixed effects linear regression models including quadratic municipality-level time trends:
whereby Y it represents turnout in municipality i at time t, α the constant, X it a dummy that is set to one if i-voting is available and zero otherwise, Z it a vector of municipality-level quadratic time trends that controls for smoothly changing confounders, µ i a municipality fixed effect that controls for time-invariant unobserved confounders, λ t a referendum day fixed effect that controls for common shocks, and it an idiosyncratic 10 Note that municipal authorities sometimes also schedule municipal-level votes simultaneously with federal referendums. While it is difficult to account for this, municipal votes are rarely drivers of mobilization, and thus unlikely to bias our results.
error term. β captures the average effect of the introduction of i-voting, and is thus the parameter of main interest. Since we observe the same units (municipalities) over time, we report standard errors clustered at the municipality level to avoid problems caused by possible serial correlation (Bertrand, Duflo & Mullainathan 2004) . In alternative models, we in addition account for possible contemporaneous dependence caused by municipalities voting on the same issues on the same day by estimating standard errors clustered at both the municipality and the referendum day level (Cameron, Gelbach & Miller 2011) . typically as a result of simultaneous elections that the i-voting system was unable to accommodate. In Zurich, which stopped its program in 2011, 13 municipalities took part (out of 171), with some participating in more than ten trials. In total, there are 121 municipality-referendum days with i-voting. Again, there are some gaps, especially in the initial, more limited testing phase (2005) (2006) (2007) (2008) . For more details on measurement, including information on the control variables used in the robustness section, refer to section A in the online supplement. 
Data
Results
Main Results
Evaluating the Parallel Trends Assumption
The critical identification assumption in DID designs is that the treatment and control groups (i.e. those municipalities with and those without i-voting) would have had parallel trajectories in the absence of treatment (i.e. had i-voting not been introduced). The parallel trends assumption is not directly testable since it relates to an unobservable counterfactual-we cannot observe turnout under no i-voting after the introduction of ivoting. However, we can evaluate whether treatment and control groups followed parallel trends in the pre-intervention phase. If not a formal test, this can make the parallel trends assumption more (or less) plausible (Angrist & Pischke 2009 , Bechtel, Hangartner & Schmid 2015 .
We proceed with a simple graphical evaluation. pre-intervention trends appear reasonably parallel. Indeed, turnout rates are very similar between treated and control groups. In section B of the online supplement we report the results of a more formal test of the equivalence of pre-intervention trends using placebo treatments. The conclusion remains the same.
Robustness Checks 6.3.1 Omitted Variable Bias
We now conduct a series of robustness tests to draw additional support to our findings.
First, we consider the possibility of omitted variable bias. Even though we provided evidence supporting the parallel trends assumption above, a possible concern with DID remains that there may be time-varying confounders left unaccounted for by the quadratic municipality trends. For instance, bias could emerge due to rapid changes in municipalities' socio-economic composition. We employ two strategies to address possible bias due to omitted time-varying variables. First, we add a number of municipality-level covariates to the specification: per capita income (logged), unemployment rate, the share of voters aged 35 and under, the share of voters aged 65 and above, population (logged), the share of foreigners residing in the municipality, and left-wing parties' vote share in the last national election (see section A in the online supplement for more details).
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Reassuringly, the results remain the same (see columns 1 and 2 of Table 2 ).
Second, we re-estimate the main models using matched municipalities. The basic idea here is to reduce heterogeneity by reducing the sample size, that is, considering only control municipalities that are similar to treated units and at the same time excluding treated municipalities that have no comparable control unit. The resulting gain in unit homogeneity reduces the threat emerging from unobserved confounders (Blundell & Dias 2000) . In particular, estimation based on matched municipalities reduces potential threats resulting from the possibility that certain referendum proposals mobilize more in some municipalities than in others (e.g. more in richer than in poorer municipalities) and potential bias if municipalities (self-)selected into i-voting experiments due to negative 11 Unlike below, we do not account for population density because it is collinear with the municipality fixed effects. We also do not account for past turnout levels and past turnout trends to avoid posttreatment bias. 2001-2011 2001-2011 2001-2014 2001-2011 2001-2014 2001-2011 2001-2014 2001-2014 Observations  1440  5463  1232  704  1980  5472  1935  1935 Note: This table shows the results from two-way fixed effects regressions including municipality-level quadratic time trends. The outcomes are turnout in federal referendums (models 1-6) and turnout among those aged 35 and under/65 and above in federal referendums (models 7 and 8). FEs stands for fixed effects. Standard errors clustered at the municipality level (models 1-4, 7-8) and at both municipality and referendum day level (models 5-6) are given in parentheses. * p<0.10, ** p<0.05, *** p<0.01.
turnout trends (though this appears unlikely based on descriptions from project administrators (see above) and based on our own evidence (see Figure 2 ). To implement this idea, we pair treated and control municipalities using propensity score matching based on the following municipality-level variables: past turnout level, past turnout trend, per capita income, population size, share of voters aged 65 and over, and population density. We match treated and control municipalities 1:1 with replacement, imposing common support. We then re-estimate the main models on the matched samples. For more details on the procedure refer to section C in the online supplement. Adding further confidence to our results, the substantive conclusion remains unchanged (see columns 3 and 4 of Table   2 ).
Variance Estimate
Another possible concern is that the variance estimate in the two main models does not account for contemporaneous dependence (Cameron, Gelbach & Miller 2011) . In columns 5 and 6 of Table 2 we re-estimate the two main models using standard errors clustered at both the municipality and referendum day level, thus accounting for both serial and contemporaneous dependence. The variance estimates are nearly identical to the main models reported above.
Heterogeneous Treatment Effects
Next we consider the possibility that i-voting disproportionately affects young or elderly voters. I-voting may disproportionately raise turnout among the young because they are especially attracted by new technology. Conversely, i-voting may disproportionately raise turnout among elderly voters because older voters are more affected by mobility limitations. While our main models should in principle pick up a turnout effect even if it is mainly young or old voters that are enticed to vote, it is possible that using turnout among all voters as the dependent variable masks an effect on digital natives/the elderly due to the high numbers of older/younger voters in the sample. In columns 7
and 8 of Table 2 we re-estimate the Geneva model using turnout among voters aged disaggregated data is not available for Zurich. We find no evidence of a turnout effect on young or old voters.
Finally, we consider the possibility of heterogeneous treatment effects due to a novelty effect or due to variations in the perceived security of i-voting. In theory, the i-voting turnout effect may have vanished over time due to novelty. It is the very first trials that tended to attract the highest numbers of online voters (see above). Once interest in the new technology has ebbed, so may the mobilization effect. Second, the security aspect has become more salient in political debates in recent years in Switzerland, and higher levels of distrust towards i-voting may offset potential turnout gains. Since both mechanisms suggest that i-voting's turnout effect decreases with time, a straightforward way to test for them is to interact the treatment indicator with the calendar year. . Surprisingly, the interaction suggests that i-voting negatively affected turnout in Zurich in the first two years. We should not read too much into this, however, given the very low number of i-voting trials on which this result is based (see the histogram in the background of the panel). In all other years, the effect is statistically insignificant. On balance, this suggests that there is no effect heterogeneity due to novelty or increased salience of security aspects, neither in Geneva nor in Zurich. In section D of the online supplement we provide additional evidence against effect heterogeneity. In particular, we show that the conclusion remains unchanged if we allow for non-linear changes of the treatment effect over time. We also 12 In an ideal world, the possibility of heterogeneous effects due to variation in security concerns could be evaluated on the basis of survey-based estimates of the extent to which citizens trust i-voting.
However, no such survey evidence exists on a time-series basis, let alone of a quality that would allow for representative estimates at municipality level. show evidence against effect heterogeneity due to the non-constant, on-and-off type of availability of i-voting in some of the municipalities.
Conclusion
This article presented evidence that the introduction of i-voting did not raise turnout in extended trials in two Swiss cantons, Geneva and Zurich, where i-voting was made available in addition to voting at the polling station and postal voting. To estimate the causal effect of i-voting on turnout we used a difference-in-differences approach that exploits federal legislation which in both Geneva and Zurich resulted in some municipalities taking part in the trials and others not. Since this design accounts for municipalityand referendum-specific confounders, as well as smoothly changing factors, we believe it provides more robust causal estimates compared to previous studies. Investigations into the plausibility of the causal identification assumption and a number of robustness checks bolster our confidence in the results.
Our findings suggest several new insights. First, the fact that i-voting did not raise turnout in Geneva and Zurich suggests that while i-voting may make voting slightly more convenient than postal voting, the convenience added by i-voting is too limited to raise turnout.
13 Second, voters seem unmoved by the appeal of new voting technology, which some proponents hoped would entice new voters to the polls. While some voters may prefer to cast their vote using modern communications technology, according to our findings, they would most likely have voted anyway had online voting not been on offer, be it by post or at the polling station. There is no "pull" of the Internet, at least when it comes to voting.
Of course, as with all research, this study has its limitations. First, while by design we can exclude confounding due to variables that are fixed over time, time-specific, and smoothly changing, we cannot fully preclude the possibility of omitted variable bias due to time-varying variables. To account for this, we introduced controls for factors such as wealth and age structure in alternative models, and re-estimated the difference-indifferences based on matched samples. In each case, we found similar results. Nevertheless, as with all observational work, caution is justified.
Second, we focused on the effects of i-voting on aggregate turnout, and this may mask turnout effects among some special voter groups. In two models, we explicitly looked at turnout among young and elderly voters, finding that the null result holds also among these groups of voters. However, due to data limitations, we could not explicitly consider turnout effects on people with limited mobility or expatriates, two groups of voters for which i-voting is particularly likely to affect turnout.
Finally, we looked at electoral reform in a single country, Switzerland. As argued repeatedly, Switzerland is special in that voting is fairly convenient even without i-voting, given the availability of postal voting. It is important to stress that our study offers no grounds for concluding that i-voting does not affect turnout in a more standard scenario where the only alternative to i-voting is voting at the polling station. That said, there are some more grounds for optimism that our conclusion that i-voting does not increase turnout in the presence of postal voting holds more generally. It may not, of course, apply in all contexts. For example, Switzerland has a well-functioning and trusted postal system, and i-voting may make more of a positive contribution to voter turnout when postal voting is available but the postal system is inefficient and untrustworthy. But assuming a well-functioning postal system, we believe that our study offers relatively good grounds for extrapolation. First, many existing studies of the i-voting turnout effect have looked at pilot projects. However, the results of pilot projects may well not replicate in the longer run due to novelty effects. By contrast, the cases we analyzed rank among the few with a long-term experience with i-voting. Thus, the present study is less prone to the common problem of extrapolation from pilot projects.
Second, this study looked exclusively at the effects of i-voting in referendum votes.
However, there are in our view few good reasons why i-voting's turnout effect would be different when it comes to elections. Finally, Switzerland admittedly constitutes a special case due to its low turnout. However, if anything, low turnout should make it more, not less, likely to find a turnout effect. If turnout is already high, the potential for convenience voting reforms to increase turnout is lower (Karp & Banducci 2000) . From this perspective, i-voting should have been particularly likely to increase turnout in the Swiss cases we analyzed. The fact that it did not suggests that i-voting is even less likely to increase participation in settings with higher turnout rates.
Our study has several implications for policymaking. If we take our findings at face value, adding i-voting to postal voting appears to make little sense, at least from a turnout perspective. The earlier introduction of postal voting in Switzerland was shown to have increased turnout by about 4 percentage points (Luechinger, Rosinger & Stutzer 2007) .
Similarly sized effects have been found in other countries (Gronke et al. 2008 ). This study suggests that the further addition of i-voting is unlikely to further increase turnout. Ivoting may have other advantages, especially in terms of electoral administration. But if policymakers' main aim is to increase turnout, they may be better advised to invest resources otherwise.
Further, our study offers some grounds for speculation that the old-fashioned postage stamp may even beat i-voting in terms of increasing turnout, as suggested by Norris another aspect that in our view merits increased academic attention is i-voting's effect on political participation among special voter groups, in particular among people with limited mobility, military personnel stationed abroad, and expatriates more generally.
